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(57) Abstract: 1-3 

PURPOSE: A tunnel ring magneto-resistance 
element and a method for fabricating the same are 
provided to fabricate efficiently an oxide tunneling 
barrier by improving a lowering phenomenon of a 
magneto-resistive ratio. 

CONSTITUTION: An anti-ferromagnetic layer(110) is 
deposited on a silicon substrate. A fixing layer(120) 
is deposited on the anti-ferromagnetic layer(110). 
An oxide tunneling barrier(130) is deposited on the 

fixing layer(120). A free layer(140) is deposited on[_ 

the oxide tunneling barrierO 30). An FeN layer(150) is formed between the fixing layer(120) and the oxide 
later tunnel barrierO 30). The fixing layer(120) is formed by ferromagnetic material such as CoFe or NiFe. 
The FeN layer(150) is formed by implanting nitrogen gas into the fixing layer(120) and combining Fe ions 
with N ions on a surface of the fixing layer(120). 
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2| tWH E1HS S«J2| 822fg5 ttWV ^ 2i£ W7IHV til (MR ratio)21 »*H ^flSfe g£Rtt)l 

«2& Eias xwjw ±a> a □ assrtSM vtt 2010. 

gffl2| Xf7l eg jjJUi D|£ei(aagnetic randan access Kaory; HRAM) g2| 7IB Eia9 »7I*I 

^(Tunneling Magnet ores i st ive; TMR) ±7}£ £ 12) JHBf ^S.dtM fi^OI 
&>&A}2*(Anti ferromagnetic; AFM)(10)jU2) SISh mO\0\± gtKHl 2|t| »JW HgEJ£ 1W2H H£ 
°i CoFe U NiFe §23 «g& 2gS(Ferroaagietic:FM)(20)2h X)»7I- HgQXI °/H 7ISS WH(<y 
S |E)S ¥E12| XWM SEftKfl SlSofe XM?g(40)2L 271 2§S(20)]U XV 

°#(40)g ME|M= §362! £*»g E1S &^(Oxide tunneling barrier)(30)££ SSSOi SID. 

291 TMR ±Xh2J Sfgg E 22| S*!Sg &28KH gS*JD. £ 22| (a)WAI IlggB »°g2J 7m ± 

soi emtttva as. sf?g ppwra tmr ±x>2i ^s xpiawss a* km sjs as^ ya §ejg 

gj2t«tOI *gD. e?2S E 22| (b)0U1 S3, I2g*(20)2f X*Sg(40)2| ±S°I SttfOI W7IJG4J 
01 y£HS 2??g 2718^ 3S S67h *§a. OIIU »7I»«* UlOtagnetoresistive Ratio; MR ratio) 

= am saaD. 

High MR - Low MR 

MR ratio = - - - 

Low MR 



OIIU MR ration £0K» 271 2g£(20)2r W?S(40)2| ±32| gftfS 5HS*h7l^ S0ISI7S T2r 0 - 
21 §S2! a 71 9> M?| g *» 5 ^ °4:*J MWWg 31 4= SITi EI& 201 D. 

321 U SEH2I TMR i»S 5»SJ El a (30) =*3 2g£(20) 201 10 A g£2J m^-Om «f 

511 BSJ * gE}*0f 5»£ Sf^0ILKAlA)2| gSXSM «28r= >fl tt&BiOILh M£r*0h a+SCT * 
W 321 (a)). SM?*2| Sf^OIS S^(Al)0l gj* feTOr EiaU Sf?7r 5S7F XJU 

sqs 2^(£ 32j (b», 2g©(20)2j ssm <y»Ai9i 53^»§(50)oi ssaoi ±E SSOI 

g-aaH WS§3«40)2| ±8 BTS0I &4E1CH MR ratio7F IMsBfe SHSOI SiStQ. 

S SSS 2?|2| SJigg 7H2Sr?| *l»Kfl 2®SAJ, 5 STS2J ^S<s £ 

b &S2j as ^5js ^71 azE&e^s a^s ei^s wi«^ i»§ ^issfe 301a. 
a st si *?a 

291 Hg# 2M Si7 r ^# aH £181-01 FeN #g ^«8fe §&3?IM Q 5SJ8KJI, ^Siej- El a S 
H!S SS8fe 271 FeN * 2M &^DIfe * MrZfZiOr d^SrS Atf^ Ei^ S^s 

«28hS 3?1§ 5t^S^2}D. £E^ 271 HSfEKfllCHI 01CH A1. 271 715b 7hg8fe B?IS □ 5ti8l-= 

2«oi unrsism. 

2-7I2J PS S2S r 7l SI8KH QE\2 715*101 "rifX>2S. Hgg, tt&Zi Ely §^2J- X>°§0| 

^»SJ2S S|§a= EiaS »7I»^ iWl SiCHAI. 

271 n§S2f i+»Sr E1B 5^ AHJIOi B±Jl± «EI0J 2|£T FeN S3 StttrSJCh 

0I8K g!?E3g S28KM S SS2J W7ITEi^ i?3 4' 3 JSSg^OS OS ^AJWg 2«8I € 

E4=E 2|?t 7J7W4^ ^a}2| ^efSjoj asgSEfJiQ. 

5. 401 [0;=a. g SfS2J TMR ^a>2| »5&e!S TMR iftg «2*f 7I5S Dra8fe B^J 271 715 

2ob mass «S8^ b?i; 271 tii as 2011 e.^w2s« &?b; 271 erzmg* 201 9 
nes oi?ch3 ns#e 271 ussoj si7r^g FeN @@ 4i2*^ 

3?B; 271 FeN £ 2011 St^DIS wi^S S28^ EPS; 271 ^016 a^,DI SeEOfS § 
3goj z+aef S«!S «2ShS 3?l; S! 271 tmH El a §«} 2011 &Xr2«12| «28h 

= 3?a;g 54«ja. 

271 »5Sgg ^lAIOIIg g«ra 2Jtto1 SStCK 

3fl 2f 2O0O A2| g*|E|g! 5»g(thernal oxide)OI SSS fi£IS $I0IQI7l5g SSISUIOfl aO) ^ul 

Eis ^011 2i«i e«g mmsg 300 a st! s. tmr ^21 my(piming) ?reg s r = ef 200 a 

2| lrMn(&2W2#)2f my 01 01^01 2f 50 A2| CoFe(Ug&)g S2fi>a. ZtEIH N, S*J7|«AJ 
200*cS iS»ag 8f01 CoFe2j 2^(H FeMgg S2tH3. 0|0|A| Sf 10 A g£2| ^«DIS S^g 2J 
?j ^ §^2101 5»«ei£3 DH9 8fg S^OILKAI^O.) El a S«!g ««VQ. 01 Ul Hgg 22| 8f£ 
FeN gOI CoFe(2gg)OI 5SHEJS S2g &^«I5Q. 271 Eia S«J 208 200 A g£2J NiFe(»S©) 
g «2*K»I TW 4:Wg »2tJD. £E*> 271 FeN g 200-300 *c ®9\nM 0ia9(amealing)g 

8rOI *S0|A|2| gg Sdettice defect)]^ ^M313(straln)g 2*±A|?1?0i 2ti ±E »^(spin 
polarlzation)g 2g ^ S(« StD. 

5-2 

BEST AVAILABLE COPY 



SI 2002-0057762 



2f W8#(140)0I $«^J°S 

FeN 



£ 9M ffiSS, fi.HWS#(UO), Ug#(120). H« S«!(130)2f WS#(140)0I ^^£g SH 

EI01 2J2DL ^71 2g#(t20)2f tf»e> Eltf 3^(130) AK)|W 3*7^ *a« : 3» SHWaa ft 



#(150)01 20. 

3S*(120)g CoFeU NiFe 21 °?§CH 7501, £71 FeN #(150)£ £71 US §(120) 

oi Si ?t±& sasw ussej sssj asrstt Fe ois2* n oigg ie*aoi ssa 21010. 



57JU 



TMR iXfe 3S0I 2!7hEIS! ^ lOTgHS! US §(20)2* *M?#(40)2J Xf7l ±S2J g^0| ((£} 
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